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(54) AUTOMOTIVE INSTRUMENT 3-D VIRTUAL IMAGE DISPLAY SYSTEM 

(57)Abstract: 

PURPOSE: To provide an automotive instrument 3-D virtual image 
display system packaged to fit within an existing dashboard space and 
providing a multi-color image which is easy to understand and aesthetic 
to provide an image of high contrast and quality. 
CONSTITUTION: This system includes a first image source 54 which 
provides a first image display, an optical element 58 such as a narrow^ 
band reflecting mirror disposed behind the first image source to create a 
first color virtual image 50 of the first image display at a first spatial 
position visible from an operator's position, and a second image source 
120 which provides a second image display outside the bandwidth of 
reflection of the narrow-band optical element 58. The narrow-band 
optical element 58 may have different bandwidths to form virtual images 
of differing colors of portions of the image displays without using the 
second image source 120. 
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ufcrta r 5 £ 5 i-l c d w * 

[0 0 4 31 -fe^>-h{C»ftlb^fcLCD/-?^Hi x 
JrMT-tSfcirX -r^-v?y-^54jcfcit5^^#|c 
-i? (ftl^fi, #^7K»oTiK*7* Mi"^ 

art*. 

[00 4 41 E5?r#Mi-«i, -r^-i?y-^54i;:*j 

«76 £ 78<7>M-e /W4-e««f S ^fcS14«SS72Sr^ 

tf. MB^PIITe 5 nfc®ffi80<o^^-i'f±. ffifi^Sr 
mtZ&Z1t&Kit¥tohZ^K®®n\z!&®2frX^ 
SSW^O$®82tJj:TJt84{t?&orEfi$h,rV''S (> 

l»<Oii3fc-?86i88©WlC#54^-CV^5. 
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io o 4 5 j mm&R$im&£Qim£iizmisi&&&'< 

S$i^rv^^a^^7-7^'/^^'90{ci<.T4fifeSi^ 

& U o if =7 7i£ft* ^ y ->^2d5^ 3 ft5 £ £ . 
* 7-7 w /l^Mtt&t** * ]} -V92K J; oTIllJf * ft 

5«B<fl©»l0JI*MfcJ:oT*JB *H5#feL CD-f 
[0 0 4 6] s*->^fAiofc*5t>r^rss*S'j(0-fw , 7 > 

CK.*— ^y-*tt, XSSSjKX^ PLZTg*. 

y-* i <7V<-f 7* y j/ Kofca* trtftf. K ? h -r h »J 
■y^g* (LCD§3*>S^f±VF§!) J±. 

y— 7xT?fc5. 20 
(0 04 7] #3SW<!5SlJ<D»6f!|l;±, i®'>^H7clR^*) 

[0048] *aiffiEl*gS8^^7^SES^*5^r^ffl 

s^tr^stt, ^f£5ocaf>*T,s < tp*'( , ^-^y- 

U ifig#22|rJ;oTSb*l,Si5(Cgl^ft)tiE56* 

[0 0 4 9] »t, W , y-i>y-^54©^77^y^/< 

•fe^^^ffi^-*t?)h,feLDCWj<-i?y-^©# 
$!Ett*7«ffiHK*5r:r5ai*£W*-5 
± 5 fcJ*»S*VCV**a iot7- h 7- 

Ztef8,irZ>1ttoKVi%ittxZ>7-h7-{'tt£.m=>x h 40 

[0050] ±B3ilfctt£0$!*B0>ttAttH 6 
. 'Sfl/CVVB. MS©iIII©^«60« x fa2. 364"W 
X0. 6 9 9"H«a-+£<Oft;£Jg94££oT-$;iP>ftT 

^<L^S^94rtHiafiSii,-C^5fl«^y v Y'*9- 
^96^ioTa$iiT^S„ ^y •> FV<^-V96|rLfc 
^o-c^ft^i-fr^itrvs^-ytw^-^y-^ 
s^LCD-fe-^vhesSriBg-fariciy, jJ-^w so 



#Wf7-186778 
14 

* S-®50ft^s±ii:ij|-e$> 5 . 

[0 0 5 1] ir^^Hc^W^^fcLCDX^WOO 

mult, m®itft-mmmt'x i r&&6iz£<>x'f7t>fr 

[00 5 2] *uy7yffikm±%*®!giZ&Z><r>X\± 
mrtz. ftnZiitz£x<omm%tt%¥%<>>A 

fKfcMLT* fl5W->^7 l A56i'r^-i f y-754wrat 

[0053] 5 &&mtZ> t . LCD'^/WOl' 

£ h. <7 y - V^92 n if 7 Ai£» 

y-^-efet), #f^C. Johnson fit J: 5 *S#flF^ 
4,372.639 ^iWSirlE^^itfc^W^cO^lPlttlS®^ 

x-mmfitt&xwmztiitftiL cd^mo^r 

to&ffl P (C(r) It -5 J: 3 »c* a 7 A ttfEgl * ft-O 

*£tfc3t^^»rj§(Si-rs r. 1 1 j: y » &&smmm.(DT 
t>it-ox-mtm8L#SiV-mft*> h?* hxwaaz 

[0054] **i/^7'A10fc*JV^#fc#SSit» jS>5-»J 

— ^ ^ y - y i±* n ^ ? 7jt»^ ^ y - v<oj|o^(D0f 

-^fiEffl §tt5^-HK±^>fe 5 ^tt^* £*i5 w 

[0 0 5 5] ^n^^^jm^^y-^fiO^lfilttilttt 
J4, «^««<Digt«ifi<^#?5ELTl^SE^^^y 
7--f, *¥M&isjLTM *-VWto<»t5te 

««©««fl!)flMEWi**^K+*WA**1-5. Sit 
»58©APB8P»cjt^«>5ri:tio-r, ^^y-v 
92ftgf M»^r«g«Hfl4©^(OJt(D?!Sig 5r^'> £ 
•S\ a«s#22t*fi-5$t>(cfFS-eg:5iR^Sr^^1- 

[00 5 6] *»^^y->fl2#-f J«— S^TFiLTtt 
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[0 0 5 7] JBWf^ASStt. gfaaffK* #9-/< 
1"5. 

[0058] *n^77&^^ U->92>;HUT, 'b 10 

100 (±s<asHr<a:a$^fc7>'7'io2 i>t>LCD^ 

7^7*102 ^^V^^tfciJ^^tJ^Sf— f^fe 

V*T, 7^7Wyv^#-Kl2©g;£PP #525103 £ 20 
[0 0 5 9] 7^102 35^(0*4, 313*3 h 

5„ U^X104 £106 ©r^©7-f/^108 te» JtlifcrfS 

0 jjBAOWvr/Xio* *i J: tfmft 1^*106 SriSiit- 
Sfc#lcftt6*oa**iJ:t«M>Ufc*©aMe*#« 30 

[0 0 6 0] AS6KJ3V^r^-e*>3 

[0 0 6 1] Jt7r-<'<©3a00 i5LCD/<*/U70M) 

7 4T$>5. •?:©5>'7*©^#KSfmJEI4»3. 7#/P 

•^»4»V»»*aWj*ffU *it*fc:7T<i* 
K»fca«t?4»5. H4fc*3Jufc*-f:r©f/l*3l£; 

[0 0 6 2] ^>-i?y-^54:95-fc^>'M^{te>ix 50 



4WF7-1 86 7 78 
16 

pup «wffifla?i««S:^tt-r5 x b \zmmztix^ 
i72ia:a^92»raw^-v y^KBstioT^cbn 

[0 0 6 3] ftimiZ&m-tZk, %77-<'«Dl(i.U> 

no t*jv^rLCDv<^snt70<D^*-Ci^ffl1-5ri 

*ff*LV\ $-4888110 tf>e>©3fcli. Si§*n^ 7 Alfi:. 

3t7rW/<100 fcttftoJSttllO K*h?*UB-2. 5 c 
«ttHy<*A'70*»6 to-TAMKl 2 . 5 c m©$S$B110 C i 
[0 0 6 4] «BaeR*KJ:oT£i:&*tfi*jWW>R 

[0 0 6 5] $*->^rAl0fc*3Jt5^a©WHJt© 
ig^J^Htt, 5H*g#22©*r-S|S©JiB (i-*fc*>, *M 

C A *B««*«IWl4Sm±IUt w t 5. 

[oo66] mxm i t , imm<r>&% 
*J6«lr±/fi«l«it*fur*?)4 5 0 ©^i«©?«ftLfcy 

7Xfy^->-l>ro/U7i'-/l' K112 CioTBSS^ 
fflt»i^T^5**^^7 i -AlO*^-tf. K112 fi, 

^*^f>i?^^'©ffi!lBt5j;U ! ^UTv'— yuKH2 ^e>© 

^tt¥*)5©SrK<*fc*t-<^-i>y-^54©jS9Jt5 
«^58<73j£|f5ro|^tSif+itb^rv^ 0 ->-/Hm2 « 
j^**3 J:^a«T-<5J? y ^ ^^20A>(b©ftac©^ffl 

- K12»T»RIWB^116 ro±8Bwllv^Sii4 ) ro* 

[0 0 6 7] W K 112 W^Btt, 8®^* 5 
V^^i«^^f i i,10<DX^#^4^^*^l^5il^SS^*/J^PB{r 
1-5 i 5 KJft*Wc*j« Six*. ftW£?^T's-fl< K 
I12«:» 3t¥«llcig^^7*w-hfo5^ri1'ttr>">^ 1 

100 6 8] -v ? *B54*»?><Dm 1 ®^®K#ttt> 

>> i»?<o?im\z.fa-?x y-^54©«s*ffi^ 5 
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17 

r> *y?<D?iM%m±.o>%'* v (H* $tirv>* 



[0 0 6 9] *D^775^MS80ffiffltt s ^^-i?y f*X-M25 #Jx.ff, -f ^-S^y-XBtf 

-*54©-|fcBViiri^«l^;ta*j?rg©^llJfc©i: fcii!r^EOftfll30 tt*tR»**SJ:5KraWSJi. f 

tafeH-SriKioT-f ^-S^a^ r-7* ^-v?y-^d»P>*tSV'RW»134 ttW££$t£#a 

5. J|i-oi)Hlf«*o^9A©AME*jJ:t«ft*«*iWt iJKPWISiv *©IS)©KI*»riif»£&#t£tfa J: 5 

tt, MUSIdlBUillAtmKl 075S2 0%<D*#E*f rtBH,3ivtV3. wir<t>©Kit&i30 , 132 fcitM 

&58;o»£>K&U 1'>-S?y-^54#a©«^tl-A5w 4 iW> — : *y-*54* ©^M* 7- ©Hlfcfll *»£>©& 

ifc^refc-ra. »H*®»5«>8o»S9o%Hts« 10 fc«H*jvcv\a»£\ <f*-snc»t*fc&?HW. 

118 »rJ:oTKiR^it5 0 a^r-?* Hl*Jlt5itS*tt it. 9J©£M&«r:iiLT£j££;h-a. #5 5-130 , 13 

RTI8*dMfcS0*rWfcU RSI!5'*?A5MciBtt*>Mi; ©ffigt::#;£©mfif4©&?t[i:*£;h.*:tf#&136 % 138 

[00 70] *89!«!>#£ U^HMIfcteV^ [0074] «-£IMb30 , 132 *3 .£#134 ©jSdBtt, 

>'i?^-^3675M42fe5l'M±StI^ 3 PS46^t5V^S^ gfta* 7-©£-§IHl36 , 138 *5.fctfl40 a«SiWttfc 

Sit5 J t©tt©tt»©^y--i?H:, jBE#©«j»61K:*5 dr?b*l, iMB#©B224»b»h.rfl[«**l*3-D^ 

-^120 fc±oT4ja*il.5. :»|2(M^-J?y- 20 «Sttft|H6«|C*5V^r, iSEg|8t©R&@130 tttt 

*120 ttW.2<r>%Mm KJ:or«W*n» l 4* U *iSS8&f©5lt&i3 

- K^yU24f+ifi©S«50(DSu*C'r 5?Sr4j*i- 4 tt» 1 .8 -f ^f-to&X&m^&ZfitZ. #S U»* 

a. IB20-f y-5?y-^i20 *s£V%2m%M<omjj p^7 7E#fit©i&3\ S«ii7!)y^^-y©*D 

[00 7 1] *»«KH«E58liHifett©-< ^ -S^y-* [00 7 5] S) 8 &&H1-a £ , ffi*©S3t«0{^^^ 

54fcJ:o"C4**Jlfc*ftKfrr**. *«±JII2©* f A125 ©»*U^Sdi«tt. *B»rtll30 , 132 *i 

fti20 &«&&&©*&£■-*-&. «Jttf, t/134 #-#©KM&gei42 tr*<aM&*i3fl&* 

s*«58^»«o»ici5iiiisixa»g-, #s*7-tt fijffli-a. «craffi«i©Si*fti32 *ww-*fc©fc*>i 

f&©£2©Wy-S?y-.*120 ttSJt«58*aLr#. £ *ia®i>ttt-t?7 3^144 ©JfMu l*f©Sjt®#7;*fc 
S*5iTJt % Sfctt^OWy-: >?*e^-ta. 30 aWi7'?*?-3'*£*6160 *iitfl52 ©igatSift* 

^©W'y-i^y-^fcJioTir-j&SnfciBte©** ixfc*Sl46 *JJ:t;i48 ©MlcttSix-tv*. *r*t«i 

S0£BI*KJB2O^y-S?y-^120 KJ:oT4jfcSiX 3££H©Elt(gl30 *JAtKSfg«<DSi*fltl34 ttlt 

•fc^y-s?©***Asas. »fea«¥isttev^-c*ii afc*^ffi«sna-tf7^^si54 is* unseat, Kit 

b*ma©-e3-D^03*pS:Srfeiia. E&^58©2fe stgiso utxt-vsa. ©pfla©Si3.«Siai/fcSKi58 ja 

«W«B. »2©>f y-s?y-*i20 ©JBWa»e>¥<6 itfiso icRft&*vrtv&. Bi©%tt0! <H*«&ivtn 

ttw^y-s?y^-xs4SrHSf±«BI1-a»T?, 3-D-r ftn) k&v*t. #£ft&i30 , 132 te«ttA34 rittk 

;*-s*©l«MB J:tnartt¥SM*i J:tf46©IH«lrgfBfc ©* p ^7 7 BftcS £gtti-f a r i e *oTS»tf 

<fcoiJatffc-ra. 5*v©lii-Jgfc£TSES3;fctva. <*S>i::J5iJ©5liS 

[0 0 7 2] *»W©ff* Lt^H»«K»^r» B2© ffettvvr, #SI«S130 . 132*J«tm34 tt, 
-f y-^y-^120 ». HfflS*AMiyu*>6V^H:««« 40 S»«fc»fcH*f*a«#**l«a-«Cfl!L*:«tt*i-* 

^BwipftWffiflBW/^/u-efea. ^^a^^B 3tft;^*»fi*>e>^Siia. 

tt, BfSte* *>*fett-et>*fi*?--et Rj«t?4>»), [0076] 6>fc»J©SQS«9B» ¥v*s** 

9^a^©a*an-sg-<y-i>sr^;i-act^ft ^i-a-t^-ctas^^xAno «r««ra. S9 

a. H2©3easi22 tt, ^8?W7V7^et*fe«t©Lc Sr#s-ra<t, B4fc*>»ta«BcB.iii3ijt±^u^j£:-r 

BttSflBW^^ATtRrffi-Cfca. *tU ~>^-rAi70 tt««©¥fiT?fctrvfc^v|.i7 

[0 0 7 3] E7«r#.^i-ai, S4 iZm£fl1tf$&\C 4 . 176 13^0^178 Sr3tM > y — i?y-^172 S-ffi^ 

HM±*fJS-ra«Bp a B l±. (' ) Sr#ftfc^Llr> U •€:ii? 3 tt^*i-€ f n04^BiLTB«$iifcg*->x 

#i»»*c i o •csS9J*h.-cv^a*»w©i9iJ©ll3Stffil so ^ Aiottev ^r^ffl $ n,it fc © tfl?jS*5<tt/gesi^v> 



«ss*f^i3o ; 132 jsit/m K£i4S;h/Tva3te3c3jF 
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i£*S;ftfcf£<fcl80 ££<£i-S 0 LT, *&I80 

2 , 184 *SJ:tfl86 ©Hff±*ff£:UTV^<5fliaS-^rl- 

[oo7 7] n&(omwfrz>. *t>4Mm 

*4*ft«»8t»l±*Att©3-D-f y-S?t:«*1'** 

[0 0 7 81 sianoftofreMoft^aidJU R 
3MW8 1 1 4 LfcfffciiS - 1 #Tft i: 4 ttWKfc 



(11) #B8¥7-1 8 6 778 

20 

* [01] *»W©l«IS«0*{fc7*^^^'W^yA 

A £5* LfcfiiE*|n)0ltrE0. 
[02] 01©?W'^2-2£#tt$El!£Wfc5l»Wi 

[03] g| 1 ©i/^f AC ±oT4*SilfeAI!W4l|- 

; 10 [05] 01«v'^-7 L i>,^fcv^T^ffl$il5^ffeSiifc 
L C D-T * — 9 y -x*3 .fcTJWR* o ^7 ^©0 2 ©7 
A -y 5 - 5 fcistf $0rEi£*0. 
[06] m©^-S>y-**#J*1-8fc#fct*JBS 

[07] SB¥ffifc*tt**^i^*fcSUfc«*© 

*38W©giJ«>|Sl£$S<oSM&0. 
[08] B7«!>^yAKi3V>T«yBS*b5t«SSJ«» 



20 [09] Sff¥Bfcfc»tS3teilrW-***L;fc#¥B 



[0i] 



[08] 



1*2 





[06] 
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90216, • x^n^ • >K— r** i/ 

• K5>f* 28414 
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